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(57)Abstract: 

PROBLEM TO BE SOLVED: To extend a lock range of a 
phase locked loop(PLL) circuit and to extend the 
variable range of a clock frequency. 
SOLUTION: A reference clock generated by a voltage 
controlled oscillator circuit(VCO) 3 is multiplied to In- 
fold by a multiplier of a clock generator 4, frequency- 
divided to 1/N by a frequency divider 6 f frequency- 
divided by a frequency divider 7 into a frequency of a 
reference signal and is inputted to a phase comparator 1 
in which the phase is compared with a phase of the 
reference signal. A signal corresponding to the phase 
difference outputted from the phase comparator 1 is 
inputted to a low pass filter 2 in which a DC component 
is taken-out and is applied to the VCO 3 as a control 
voltage. The control voltage is detected by a control 
voltage detection part 8 and controls a multiple ratio of 
the multiplier 5 or a frequency division ratio of the 
frequency divider 6 corresponding to the detected value. 
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$ 1 «BE|lfHISilKlc^Al$ftSMlP«EE«rtttiir 6 

#P«54fl»&fc$*By*±$|Elg&. 

MWEfiBK J: 9 tratttSSMI* 6> 

A? ?) ., ir8RMH«Ei* fcHSR J- r> ®ff -air \-r0J«!*t 

LlfiMeaff JtfcMfH-ft A 5 fc LfcflWt* 1 IE 

MJP&Siltt X 9 ©gHI* nj-? 1 
*»6>* 9 ; ' iftSffeiJ$®£tfcti}«S <fc 9 ©«*fcS-Sv*TIM 
LSI 1 JtSMfrf-S ± 5 fc LfcW 

#9 1 E«£© * n y 9 

SiJ^SISK J: 9 ©SSi* xxyfr HMCT *>HBSI4 , 
Sim J: 9 ©* n yfit&mirZIR 1 »H«i«>6ft 
9 . ttEMfPtffitfclUft'j: 5 «Wfc«-S^-CMfP»* 

5 <fc 5 UfcfS*^ 1 IB*©^ SyftHlg. 
[HM&5J AAS*t5«»flr*laJ:t)«JtlMI*©tt 
ffi£itigtf-Stt*@ft&§£4, ^n;x^2r^i||^-5^2^ 
JMIirfclWt, 9 ©«^fc£<$<*E$rffir 

ESI 1 flfflHfpg&BKfcHttp U frE* ay* 
^i0O?a^ StIlTES! 2 dM«-?&JI U ttE 

»V^1"*l^fcE«©^B^^^@K. 
M*«6] ttEflTltEimiBMfcttJIftftJI 

&^c©S*^ p?^ 2 MilgKi 

'>fc < 4 fc l IBKttS 4#fc, £ 1 SEEfM»3S«0g&J: 
9 ©&Sg* 4MEJS 2 «EEMff«fi|BlK i 9 ©S 

1 75SII*9 5 ©VvfJi^fcB*©* n-^4sS 

UK. 

[fS*97] «rE«[l«ffi»J»5!iBlElK*JJ:t;S2tS 
*£ b fcv\t 5 KKfc 6 E«©* nj-^ ^@ 

[o o o U 

«*o^r*«5H*tt*L, pll ^mwm^—f) m 



■ 2 
[0 0 0 2] 

ft-g-tlUJBUfc^ay^^S-efcy, mtf, PLL 
HBfcJ:9^By^«r4j*t*. P L L 088(1, flffiffiij 
(VCO) Tf»m^Bs/^^4u £©S 
i^y^eWlcJ:!), ttftfc-S-J: 9#8t<**vfc£ 
Wt#.'H*tf» *VRJWt#oj«««cfc»H L, 

rSr !♦ *-j(r«:»i3: v i >-/r>fl»D:*.w^<-M.*-i=n-fini -r 

xmm*mirz x 5 ha* u sipa^icra l 
l l ®&&mtfe%mnm&m ! &j£mc x o r'fijs^.vB 

***** 9 , 9ttft^4BBtr£< t S i t It mfe-Qh 

?WfefS-§-©7 f 'f v'^A-feS© J: 3 liiSv^SSr^*$ 
^5t©Ktt^lRjt-e*>5. SJgfcM^^li^ 

R RT««Effl4ri£ < fc Z> i 4 *« U \ 
30 [ 0 0 0 3 ] 

. imim#:LX5ti-&®tm] *m\±z<DX5%& 

n y ^ *^#&tf 1 5 X 5 r 4 te$>5. 
[0004] 

[RH«r»ft1-5fcft©^a] *^Wt4±a©SMSr^ 
£S|l*ns'*Sr58£i-5VC0 4, v CO 

<t 9 ©sp^ b y y msommim-ts 

Wr5«l»«E*m»4, »HJEtfeUa5J: 9 ©«#lc 
« S-5t«flB^By^i?a^w-^©ffl«|i:3EiftJtS:iW» 
'tSSJ»SP4i6>6>ft5^By^4fi£i5US4 r ^-f5fc ro 

[000 5] 

I5IW©iafe©JgjBS] *?6MfcJ;5^By^^|i||5-c 
»®BE«fflS|5TttUlL, «MEtftU«J:9«>ff#icai 
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A#U ttlltJtttU tttailOB*flr*trLPFteA 
#LTB«SBE£©UiU »lVCOfcg«iBU 

nj^*4jM"4. fc6fc*tt»lVCOitt|Mt5Jltt 
#©SlH*n s ^*364-f5Jg2VCO«:Rtt* 

»lVCOi_9©ffll^i3y^4fc|4J||2VCO 
[0 0 0 6] 

fe*lilK©lllfe«9*P«lfcKWi-S 0 EliH*389JfcJ; 

5. Hfc*sv^t. 1 iittMJtlW-e. J: "J^ffil- 

*iifc*¥TOWHMf©»Pfll*i, #$Si7«fc9©Jfc 

J:!9©fi#©a:«^Sr©tbt. SttVCOTf, LPF 
2it)©SBEs 1-4*>*>fH«iaEKJ!&tfc^»«©«3JI 
^ny^Sr«dki-5. 4f±* o if 
«»5*JJ:tf»JB«6-C«rt**i, VC0 3 J:?)©£i|l 

9 o y 5 ^MffiFfcRRU 5i^S5 «fc (J ©* 

*5WMI 5 T?N#© 1 7 flu 

?ny# 5?** 4<fc!)©*ns^ £gififH§-©Jf 

5, 8 f±W»«ffitftffi»-C, LPF2J:t)©W«l«JESr 

raw*. 9 liMmit-p, w^sjEtfemas 8 £ ►> ©re-n- 
■*-**>t>a«»5©afli*» fc$vMt#jss§6©#jgjt 

[0 0 0 7J ®2(±*^Kfc«t5^P S /^^|HlK©te 
©St^!l©Sfii5^n3'^|in?$,t9 v 3a*3j:Ot3bfl:VCO 
-C, L P F 2 £ 5 ©fl*fllEtc« CTft45jStt»©* 
9* a lltt^-f yf-C, MMSttfi] 

8P8 <fc 9 ©«#fcS-* < MfffiSU J; U ©flTg-fcT V C O 
3a±i)©a*^ny^ ( a fi!l) £fcfl;VC03bJ;!9©S 

lirat"C*>*©-«ttW'«r4l< 0 

10 0 0 8] fcfc, #»Wfc£5*ns^£jifciaB©8!! 

*iftwts. -b i siflt, itwf 

U »H»7 J:t)©*lfEflr*itttt«rW»U ttffiUfc 
«&fcflr**UWj?-*. w©ftf-=fcLPF(CA*LTtE 
tfa£#£I&fflU «l#*Ei fCVC0 3lcRJJPU V 
C O 3 ttMflftBEKJS CfcP}«*©S!i^ m± 



C©S^nj'^fl:^a S /^^^w- ; ?4icA 
*U lffifSS5T?M|gf»ClffiF s *fcl*#mS6-T?N#© 
lfc*MI, *»5V^lil»«5*SJ:tW»«*e-CM/N« 
Wlte-ft/SSit, ^D^tU*t5, r©^n^ii 
»ll»7-e*wsf-©li«ftfc^«*ii, tbttfS^tu 

TtfcffiJtiRS 1 KXfi U r iufc ± V P L L (Phase Loc 
ked Loop) ffimiSLZtlS. Wito9tt;fBWWBIktiiU8 
-CtffflSftfcVCO 3 ©MftI«Efc*H«:-t-Sflr#te3|<5 
I^b^ J*** V-9 4 OlfJt • #JIJt£#J»-r 

as±Af-e, ^JiiS»*foti-5i:, «p^)««»fott 

^ n y 9 i>^ V-9 4 te £ •) M/Nffif $tlT f vco ^ 

#f>^, r©i#©.)i»i:Brap«S!af± 

f vco = (f o ±Af ) XMrN 
•CfeS, t P'L^^foHJ:/M/N©^7 i 3'7'-e§)^A 
5ri#T?t5©T? v V C O 3 £38gja&&© nT^aSffl 
^fo©l/N«±©(>©Srffl^^s*^ fesvMi, 
6 ©^JMitN ©^ r y^VC03 ©jg$$c HT^©ffl ± 
20 !J/jNS^t©t1-5ri»5J:t), eSS^9's'7 , i©iaj-e 

®n&&tim 8 i 5 ©{t#fcje.DT> -^i* 

fo/N~foXM©^S^W^ffiffl©^ n y^^lHlKSr 

1 0 0 1 0 ] #/S|g 6 ©^JtNSrV C O 3 ©J^jS^BT 

s/ * a^©JS«»fc^»iKji0f^»^i-5. £ © i o a 
. 02(t*1-$D<M'i:5Ji»[ia:©S3»^as/^S:^ 
30 4-f-5VC03ai:VC03biSrK(t, ^o, Iffif/^Ji 
«©S«»^raE«Sffl©?F«R8|J^ V C 03a t V C 03b 

WAli, S^tt^-fs'^lH&afia^mx-C^ 
MMEEtttll«8lz:J:SttUllt^VC03a©JHttjft 

X^f s'^ll*VC03bffi!|(c«imt5 J: 5 t-fS, fcjs % 
±B-ettVCOft2«RIJ5«-CttHL-fc* % H»*^T 
«6BKJ:oTH:VCO*3«PL<«:3*»±Rtf5 

« [0011] 

ayt&fjtm&teiitlli, V.COfcB«IP4ii6WWtff 

fc(£;i:r : }' n s/^ ^-^©affiFJtfc.sv^tt^tt; 
fcfc^t>#»©VCOSriSRWfc«Jift^5^< \zm 
*»S*«r#S£i:#-C*6. ^*5, &JW©£J|Jt© 
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O It *0, ±&m. JKV'fliHKqgfi 

[01] **WK**^ny*4jd©B©-|««©K 



tmt * 1 




1 totBifctfcf* 

2 LPF 

3, 3a s 3b VCO («EIHMS«Bie) 

4 ^B^i?i4M 

5 iBflSiHr 

6, 7 '^JW 

8 mwaz&m 
9. 12 am* 

11 *4vf- 

I U&l Z J 




